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Abstract of JP6060678 

PURPOSE:To remove the influence of a 
variation in a power source voltage and to 
accurately detect a reading completion timing 
by providing an initial amplifier of a source 
input to supply a current by reading in 
synchronization with a selecting operation of a 
storage array. CONSTITUTION:A dummy data 
line Is selected in synchronization with a 
selecting operation of a storage array, and a 
potential of a dummy commtion data line CDD 
is raised by currents H, 12. When it reaches a 
predetermined level, precharging of a line 
CCD is finished to become a predetermined 
potential, A potential of a drain side node N23 
of an amplifier MOSFETQ7 is raised toward a 
power source voltage VCC by supplying 
currents of MQSFETs Q8, Q1 1 at completion 
of the operation. When it reaches a threshold 
value of a CMOS inverter N1 , an output signal 
DL is varied from low to high, and a reading 
complete timing signal DL Is formed. A 
threshold value of the circuit Nl is set to an 
intermediate between a high level of the line 
CDD and the voltage VCC, thereby obtaining a 
signal DL accurately corresponding to a 
reading timing. 




N2S 



SAC 



Data supplied from the esp@cenet database - Worldwide 



esp@cenet Famiiy list view 



1/1 ^— V 



Famiiy list 

1 famiiy member for: JP6060678 
Derived from 1 application 

1 SEMICONDUCTOR STORAGE 

Ztiventor: omiya atsuo; kaneko masaru; (+2) Applicant: hitachi ltd; hitachi hokkai 

SEMICONDUCTOR 

EC: IPC: GttCt7/0O; <BllC16/06; H01L2t/S2^7 

(+9) 

Publication info: JP6060678 A - 1994-03 04 

Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet,com/fami!y?sf=ri&FIRST-1&F-8&CY=gb&LG=en&PN=jp6^^ 2007/11/28 



(i9)0*Sirfifjt (J p) (i2)^Pi^p'lF'i^fS (A) {u)mmm<tkmmn 

#IB¥6-60678 



vol; JnL CI . 


sjftds Pii sri .eu 


F I 






GllC 16/06 










HOil 29/7S8 










29/792 












o74I"bL 


cue 


17/00 








HOIL 29/78 


371 










tit* m^m<D^^ (^lOM) 




#m¥4~234272 


(71)tUI 


MA 


000005IOS 


/o o\ tit I3SS 


^to4^(199Z) 8 n lOB 












(71) m 


mx 


000233594 

a sLim-k zn>y^ i^w^^ii. 






(72)^ 


mm 


:!b»iItiEeS-t;^Bl^cf>i^i45#itii Bjx 






(72)% 


mm 


<S 

11:i^S5Ilfefflit5±:^S»T^*S145#ttJ Bit 






(74) ft 


MA 





(64) [mm<D^m} '-^mm&mmm 



(57) [^^t!] 

■So 

i|sIMO S F E H U-l" >tti;'3(:«t3'l/iT®i»l±J UMT 
[SSflR] ^^5— fe;^J5)^g?M^nfcx-^'^©:/'J^■\' 
TOD H >V&fiifi^m-Z^ <9 «UE*TK< T^C^CO 



VCG 



Q17 



.Vcc 




jNlDL 



SAC 



( 2 ) 

1 

t, ±m^5.—\r:)\^^±.m>>~=ei)7u-(tmm)mzm 

^mvxyz-±juizMVTm.i^mvm.f&^m'i^^r^v 

©JSifiMO S F E T© H l^-r >a;^(C»o%iT^JS(-{ii U 

z: i i 1- s ii^-- j^W:^*!^®. 

Mz^LT^^^mvm&t'^^f^t^^mmmmm^t. y 

5.-±Mztmi'rcwmmmM\^tmm(r>mn:^-^i^mn% 

# ^ -I" 5 > i^Mf^ t or mm * n-s oorab 
[0 0 0 n 

b, «»j;t«EPROM (-f u— if:/;i'&:/a^^7'^:/;i/ so 

[0 0 0 2] 

[a!*<5?S*K] EPROMfcMLTl*, t?>IA.«19 90 
i^T-T • XX • XX • ->— • ^— • ^^-fi^xX h ^tT" 
xi'X;^;!' ^-/I— X, ^5 6H ( I S sec DIG 
EST OFTHCHNICAL PAPERS P. 56) *^$)«>. 

[0 0 0 3] 

[^m mm u j; ^> t -r § ism] c t 

(Dm^mhm^i>m^i^nLmzmtiy'-~:$'^7-y'^m^ 

[0 0 0 4] ^liL^millBE^^-^i^if'U 

ctfe^A^-n^o L-d^t, z.<Dm-^\z\tmwmm<Dft 
it\znmhx. iEm\z^~'^-x:^ts.<u^iz\,^t>fSimf)'i 
db^. mz. mwn&ti'^m.Kt^^t. ^nizm^T"--^ so 



#M¥6~6 0 6 7 8 
2 

^KcD^i^aiL/N-l' U-<;l'tifaTLT. -1'>/^-*'IiIgS(75 
HSU ^ t/MiimBE \ZWM-t Pb1;</^;*ciH jl- < & ^, j&\ 

■5 = 

[0 0 0 5] ilW^BJcoifi^l^, ^^;U-fe;K^&1^{±iL 
*l 7 :5"r S > ^ .Ea lil T # ^ ti^ ^ fx)- JD L fc ¥^ 

w^m.mm.-'^m.^r^^t:\z^^. z.0?tm0mv&tt.^ 

mz^(Dm-^(D^mtmmt£.^mt^ ^mmm(r>t^m^ 
^umi-^mmi>-'^mhf'\zu.^r^^o> 

[0 0 0 6] 

^m(D'^%i^m.mts.%(r)<7:>mm^mmzmmtn'if.. t 

iiri U'^Jl'tc?:^ LTK l-^ b # (.MtSEE ^Jf-c* J; 5 C $ tl 

fe;i.tc?^bT. :^^^)TV^ i:.^mmmznm 

b TMiRT ^ 5 -^S^ lHlg§ 51 b T SI ^ tB b «^ Sr ft 
S^-r«.V-XA::*3T'>*-- h^tt&i^iliMOS FETS'ttJ 
SJ^liffilHl^Sr^tt. ^::<0Jii|iMOS FETCoHU-1' > 
{±i:;*3tcS-^l,^T^^tt}biKT<^)5'-l' 5 >^<s#^?S*$ 
■tf ^» 
[0 0 0 7] 

mm^ ±isbfc#g:fcj;ntt\ ^^s— tju^^ss^^n 

ex. lStiMOSFET<7)FU"r >ffi:^3;^^'AW{Ci;D« 
i!i1gBE*T«< f^S^CDTWiC^^iiJb^T^'-l' S 

[0 0 0 8] 

[SIM^J] ^3{Ctt, COfga^tC-f^SE P ROM©—* 

mm(Dy'U'yi7mt>'im^tix^^^o mm<D^mmy'uy 
Ttt. ^<D^^>^ju otyi7^~-h) mz^m^i^M 

^ tl§ r t J; -o TN ? ^ >:^;l/M O S F E T t EgiJ ^ 

[0 0 0 9] #{C$«ISn:^CU;0^. *.;S*im 

PMi^v :3>ti^^tj:^^mi^mf.izm!^-^n^. n^^v 

>mmt(omff:>^mi^mm&mizm^^m-^<^y- hi&m 
j&^fri'Xmm^nit:^^ i^^)n>f}-^^t£.^^'^ts.^~ 
hmw.ij-'ibmm-^ri^, pg^-v>^;nvios fet^*, 
i:^^'mwmw,nw\zj\^r&-^mtnmo 3L}vmmzwf& 

[0 0 10] Timz^-ox. ^mw&Wi±. ^<D±i,z^ 
x.jumm<it. ^<D±\zmi$.^nrzp^^>^)i'MosF 

ET®»«y-h£^RE-r^. P^^>^;UMOSFE 



( 3 ) 

3 

^ $ n ^ « m EE V c c ( C J[& L « W --^ J U ^ S 1 1 ^ A 

[0 0 11] fe?>t/H*> *4^-|iiNM->U=i 

[00 12] CCOHlSt^fiJCDE P ROMtt, ^W^;6^e> 
#Si&^n«.XTHUXm#AO~A i 
^Aj~Aki:«. ^n^nXT Kl^XA-y^T-XAD 
BtYTHl/X/^~-y:7r YADB}rA^J$tl^„ CCDT 
HlxXA*-y7TXADBi:YADB^abfc7 F U'X'ft 
XT Ht-Xxri— ^^XDCRiYTHU-XxH — 
dS^YDCRC^SStl^. !KF{cttPI$tl7S:ti;0^, ±i2T 
FU-XA'-y^rXADBtYADBfS. $fmin^ce\Z 20 
J: 0 $y W S tlT. E P R O M:^)^'SiK$ tlfc 1 1 l,zW]i^'^ 

[0 0 13] XT' FV'XT'a-^^XDCRta. ^Wiftf^ 

e>n. ^'jy7^&z^^^mvmi^<Dt^i,z\m^h^ 

f^$-ti'=.n-g>. X7 F!/X7'r3-^?'XDCR«> MJKf 
FU-X/t-y 7r XADB*^'=.ttl&^n^[^i57 Hl^ 
Xfl^f-te^Sec*^^^^ UrU-f MARYCO^-FMWO— 30 

wnm<DmiRm^'&m}^-t^, yt fi^x^h-^'^yd 

C R ±fB (c^ © SAjfUffid^iiilgmEE Vcc i H ^ 

«JKVpptcj;oi(if^^^f>ti, m^mi'mi'^ot^\zit 

mmw.fEv cciz^ 0 mi"^^ it ^ti^. YZFi/XT^a- 

:5'*YDCR». >r*jST'£.7 F l^X/t-y 7 r Y AD B;6^ €> 
FUX«^fc:ijeofcj<.tU 7^1'MARY(07^ 
-^'^ftroilS^S-itYO. Yl • ■ • 
5 - r- ~ « D D CO S {f # Y D * m f ^ « 
[0 0 14] ;!<^U7k-1'MAR Y«, fli^i; UT<?aj^ 40 

it. m^miz^^nT^^^::3>ha--)[^y--htytj— 

^ (^Jffgtt^^U^^ • • MOS F ETQ 1 ~Q3) 
i, 7-FI^W0~Wn. Zfe.tKx—^'iitD 0. Dl • - 

^ U T K M A R Y t'^fe V^T. m UfffcEe^ tlfclSIt 

^T-Q 1 ~Q 3 > F D•-;^y~ F vi. ^n^'n^^s 

^^CDFU'-f ^fl^nStJK-r^.T-'-^'liDO, D 50 



^^IH¥6-6 0 6 7 8 

4 

U Tig U € (.^MHiE ^ J; 5 C § tl ^. 

[0 0 15] »#iX^:^^frt>n5.9-F^^tt, -^comffi 

>i''y- Ftt, '7- F-m^lS^^nfcn > F n-^l-y- 
FW^EEi: FU-f >ilEE, SiO^^Mi 7 P-x^ >5'"^r 
~ FPs^O^Mi::? D~7^^ y^f- F i: =3 > F u—)W 
~Vii(D^^t.\zm^^^^t.UV)^ 3K>yFxUi7FP 

[0 0 161 ±K®J;e»?&:^^)i^/i»^fftJ*tfc^^'J-ir 
=i>FD";py--F*ti|g-g-$tifc7"F^cD^® 

<73#T*^±IBc^<i; f.£*€i5i^^3C>^fTbriS c t J: o TiiS 

fTt?^i:i>i/tU-fe;L'COFU"f >, =f 
-^jacD«ffiti> F^-<>3a^C0tf>5^;*-7M^T!f:-y 

Fxl^i? Fa>/5iifg*feL/'d;ViJ;pfj;fg;i,i^^;l/[C$n 

> FD-JUi^'- F^^M^^tifc"?- F«CDmfiSi!)ftm 
JEEVcci7).fc-5;&A-< l"<;KDi^*?4Jt!li(cLfct*fciI51 

[0 0 17] #Sc:ii||5I^nfj;t,^*-s\ 8 t'-y F 
1 6 tfy F^) cDJ;?^i:«^e-y F<7>*4iET(0»^ii^* 

m'i^^n^, nm\z\%. s F*-fi:cD/^U7i?-fex 

^ff 5 E P R OU.<D'm^y^^iVX\>-^^, 
[0 0 18] ±8E 1-C)0Dj<^ UT WMARY^&^i^fi■r 
^^St'-^^IID 0, Dl • • ■'S>JSV>m%. ±iHY7F 
U-Xt^^ - 5^ Y D C R t i o TJ^SfeS nfc ^ ASiR« 
^YO, Yl • • SSttS::t)5^AX-< -y^MOS FET 
Q7, Q8 • ■ • ^:frbTv #tax-5'MCD^;::^i!^^ 

n«.. *7c> ^^s-T^-^'^DDtt, ^^-mm.m^y 

D^^tt^ys-X-l'-y^'MOS F ETQ 9 S^MxT^^ 

Dtca. ^i-ai5^?-i/o (Do~D7) *^e>A;^;$n§ 

BC?)ttl:;*3Swi-?;!&^'X-1' ■y^'MO S F ETQ 1 8 ^^l^Xl^ 

m^ti^, mmzm<nnio 7mo>:^=ei)Tu^izMi^x 

t., ±IB!S]i|ini;A^AilKlirSSX'f -y^MOSFET** 



( 4 ) 

5 

[0 0 19] ±m:^t^J7l'-iiztmVXmf'bti^j^ 

y9-mm^tli>:X-i -y5=-MOS FETQ 1 6 ^^LT-t 

> X T > r s A (Dxtif^m^^ms&i^ . \z m.mT^ m 

[0 0 2 0] ±w.m^mzm^tixi^^^^m'r—:$'mc 
OS FETQ 1 e^siLTv mmmmmp Acoxtliz 

-h^%i^C0l«i|SMOSFET^$*, wmm^Ei^F 

Ai)->iE,m^mvw}<^<Drzmznmy'~$'UCDiz-f^}9- 
7 t:^fi'X^'-( ^>^'m±mmTcizAti^ni, z.<d 

[0 0 2 1] jhS3«gS;«!tiliisSPAtt, mpufsscon 

T}i^ 6> $ n-S. ^' -f 5 > i^W-^ S A C iC ± 0 ^ 

S EISS T G i; 0 JgfiK ^ nfc -f S > i^'M ^ D L ^ fiJ^B 
bxy-MiigSG 1 ^ftijfflib. iaiS«tiliIg&PA©i&f^ 

■St. p Aoibft'^^^Hiff $-&T<£ts@ 

[0 0 2 2] t"&t)-fe, p<^U-fe;U©^i^tHL^{C*Vi 
T, ■fe>X7>>^ibfP^'-1'5 >if«^SAC«P'J'^/< 

;t.fc^n, «5MJii|MiB!KPASa?^7^5>^>'^^[HlgST 

G iC J: O^^dj b^Tft^i LTC55'-1' 5 >i^'g^D L 

ii^t>h-t. ^^^y^m^x:>\.<r>}\'iv^)^^\z^<o^^ 40 
mmmjmp A<r>mmm±^'^hn^. 

[0 0 2 3] |iai5».X"^'fCti£-:?T> * 

■T^n — iS^'X D C R J: oT3l#?$nfc;< ^ U -ti;l'tc*il'i 

mm^p Af>-y^(Dm.m.^miz^-DXttmmj\'f u^mz 



!|#IS!¥6 -6 0 6 7 8 

6 

^Mz^-:)X^yvtmiz^nx^^^m'^. ^m.'f-^m 

[0 0 2 4] c(Dm^. i^m'f~-'SrmcD0/\^ 

m^mmzmm-^ti^. ^^Mx-^'iicDcon'i? 
tmmM^'-^mmzmm^n^o cco^^ta^ 

t, ::(Di^m'T-i?mcDmizm^mtmm'^mm-r^ 

■t)Vf^iE>CDy'-^"S:'A^lzm^liit^'^fim'^izm^X 

^m^-~ ^^UCB <D-'-)3<n V^)\^ifim5 ® V^)\'^^{k. 

[0 0 2 5] mw%m^p A(r)mM%mt.. cmos 
>/t— ^'laegN 1 iDA:^jceAe)ti^. cMos-f^- 

■5= ±IB05cfc'5?'i«0®li*iiHl8SPAi:CMOS-l'>/'t- 
^'IIISSN 1 <i;t;:=l;0-fe>XT>:/*^*l«S^fn^„ •fe>x 

T>7'S:«fi5c-rsCMOS'l' >;l-:i'!HlS§N 1 ODfi!::^® 

ST^-^'^cDfcex.'S.ti^, X 8 h^x 1 6 tiy 

A ^fj a m^'Bc.n^ > X 7 > y 5^'- tU :^ 7 r 
DOB;^^^./^:^^^^^®^^^, x-^'A^J/t-y 7 r D 

[0 0 2 6] «1WlHlSgCONT«s #tCf|5i]|l^tlfj:Vi 

SACtT HUXx:3~^=^XDCR, YDCRRt/A* 
ny7rD I BtC#t$g-r«.Iftflsm£EVcc/Vpp<D^JOS 

[0 0 2 7] »^)ii^»-ffli^«EVpp?J^P;i^$n 

fct'e^JC t5 1 iT, 5F- -y T'-l' - ^Vi/ff C E B D U 
^;i'T% T-i- hr-y h-f ^^-■^;Ht-^OEB*VN< 

^^Jl/fc$n«io -eLT. 7 HPXxra-^^lHiSgXDC 

R, YDCRRt;^x-^'A:^JlHlSSD I Bfc«. ■^©ilj'f'P 
I^BEt UT±l2«illffiV P P KjC|^L/cF*3Si5i^mi3EVpp 

^CDS£E;^(«±IBitiSJIVppfc;^fc«,, ^LT, 7P 
-x^ >i/'^r- K}-^^ ^j3£A-r-^*l5tt^^75^'^^S 

tifcx-^'iiti. ±iei^«ri:i^-?iiEvpptc$n«><, <in 



( 5 ) 

7 

(0 0 2 8]— ya-T'-oif'f-h^t. ^y-VU 

EEs j^xsmmty^-'r-i >ify-hm<^mm^yr3- 

J: 5 c- ^ 1/ ^ n -i) o 

[0 0 2 9] m^&^m-Mm.&yopt>mf^'^nft^mAz 

[0 0 3 0] »^iA^^MS«aEVpp^^^S^*?A<;^tCe£;-S& 

cke>?&sg^tBL^-Fi^n. ±iEi^a5ff^sAc<hc so 

a -±)U(Dm^m V ^mm^mm<D§m^s^i^^ z. ttj: 
<s jE^fd^n^j^-r-g^fc^fc, ±,>xT>y^<Dm^mm 

^ y $^mm^^^^^\Z^nfcMO S F ET Q liim^-f 
6n^o ^l^DMOSFETQ FtCt^. ^5^^-^^ 

fflT^*— ^^**CDDC0«{?£^Stt^MOS F ETQ 2 t.^ 

<D F i^-i' y^zm^fsnfcP^^r >^-)\^m<DM.muos f 

E T Q 3 5?i: ^ > A- 5^ ©iS CDm;^«^v&MI^»&^ n 

[0 0 3 2] ±n^y^-nmy'-^'^cDD\z\■l. mm 

MOS FETQ 7 0V-X?i>^SES^$n^« C(7)ltifflMO 
SFETQTt^:. X A;^<3:»)tffiMO S F E TTfe 
•^<7>FU-i* >tc:t:3;P^^>^-;u§a<z>ft^MOS FE 5Q 



#M^6"- 6 0 6 7 8 

8 

jffi^— ^^I^CDDCOA:;^ iy^Jl^^^^f^m^MOS F E 

«|§$n^o einfCcfcO. Jt*iMOSFETQ7 0y- 

ffi7!?^^fiD t) ^ fc S^SlS ^ ^ n ^ . 
[0 0 3 3] c:co5^'i'^>i/^di£{i}K». t>xy>y 

<^> Wi&JfipiSgS P A ^ 5^ S > if fi^- S A C ted; 

Offittft^n^o ±faft^MOS FETQ3 

^n^^. ±IElMOSFETQ3> Q 8 T^^ic^^c/i; 
^-i^MOSFETQI izmmUOSFETQl t::ty 

(Dmmmt<D^^fjiuryu^)v\zv±y h^ii^o 
[0 0 3 4] ±>7.y>yizm^^^n^mmmimm^F 
At>±isMos FETQ 1 , Q 7 mtmmtimm^m^^ 
^n^. ^m^^-i ^yi^^'^m^TGOMOSFET^ 
ffl Tir >x r > y^<Dwmmmmm p a c7)»j#cd«ii9S ^ 

^ji^mmm^^i^^^mmjE^h-^x^^^m-^. i^m 
^-^^ucv ^\Bim<Dm^js.t<Dmizmmmmm'mmi^ 
j5e^nfci:i/^o c<Dm'^. ^my='-^mcD\t. mosf 

ETQ 1 ^zS^flMOS FETQ7&r^mWMOS FET 
Q 8 7^^ 6 <^mSil«.?S J: ^ Ttbig©/\-f l^'^Jl'lZ § n 

a^-5^^CD^t3f^^4at::^-r^<h. MOSFETQ 

2 i:Q 6^^^:^>J|;^®tc;^d:-DT-^co F U-i ymi:)\Z^ 0 m 

OS FETQ I tQ7 ^:tymmiz'Lxm^mi^mim'^ 
^Mtnmni^vccsxroitmmmmmzmm^ti 

x^^^m^. ^m^'-'^f^cDtm^omm.^t<Dm\z 

p^j^AX-f yf^MOS FET. y'-^m. 511??$tl&>i 

^r:>xmm(DmMmit:<D^^uu^u^Mzr^^^ t-r 

2iiQb(DV^^mn}£UT\zi&Tir^t. MOSFE 
TQ2, QS':^^fy^m\zUr?X\^U'iym<Dm.&'^Wj 
< LTMOS FETQ 1 <t itIiM O S F E T Q 7 CO^- 



{ 6 > 

9 

[0 0 3 6] iiii?-^i'^T> p^^y^-)mcr>nmuo 
s FETQ8 ic^i. /%-fT:^M^\mm-^m^iizm^f^ri 

s^^Mos FETQ 1 4<Dmt)mn^'^^f^N'^-vy 

::^^;i/^MO S F ETQ 1 7 <h±IBmp.«ffiVcc^gi't^ 
N^^>^^;i/S!lMOS FET 1 6 ^::<t ^9 f^^Sti^/W 10 

[0 0 3 7] c:n^><?>im^^^7-f a >i7Yi-%s ACicj^ 

CC-§tt^P?^>:t-;t^SyMOS FETQ 1 3 *^M. 
T> ±SBMOS FETQ 1 4<hQ 1 5^^tS:^j:^-f >A^- 

r^miig. &O^V\WTXmHE€-J^j*:-r^MOS FETQ i 

6 <hQ 1 7 (Dm^m^^zWii'^m&ycc-^^-^K.in^. ^ 

fc. /^-^TXmg^£$:SfEt"MOS FETQ 1 1 CO F k-f > 

^/1»7-X'f «;'5f^i:LT0DP^^>^>.;l/SMOS FET 20 
Q 1 2 A^^y^tt^n. MOS FETQ 1 1 COy-Xt©Sg 

OS FETQ 1 omm^n^o 

[ 0 0 3 83 ±HBitffiMOSFETQ7c7)FU-r >Tafe 

MARYcommhmzmmhx. ^^^-y^^-^mDD 
i^m^^rix. ±mmm 11^12 \z^^x^^^-^m 

Mi5^i±jLA-r u^Mzn^vrc-^i^^mzmm-r^ 

mm(D^orxu^jii7yyy''i^m^z^-:>x^'^-'T 

tC^n^, Zi<DJ:,vUy^V^^-i^MMf-(Dm:riZ^r)^ 
mmuOS FETQ70D KU-f>fC^tt'g>y - SCO 

ft.WMOS FETQSRrJ^MOS FETQ 1 1 

[0040)y-HN2 3<50^©:^?tCMOS-f >/\*-5^ 

^^ti^. z,<Dm'm^\<Di^'i ^>ifn±mmrGizid^^ 

Tfe, mmmt}(D{S:.mcorz^\z^'^ ^y^'m^s Ac^^ 
±$ii^ ^ 5 y^ln^Dh izj:. d mm\z/\'< i^^Mzm 

{t^i±iinrcm^lZ^t. A^MOS FETQ87&^':t:7<^i 

mizi^'^^n^i^^. mn^<D^^tj:;^-iY7smmiz^^x so 



^^W^e- 6 0 6 7 8 
10 

^ y/^—^mmN 1 (7>AtJT$>^y- fn 2 scom^s 
[0 0 4 1 ] i-m^^^ts-y^-mmf—^mcDDco 

/ \ -f 1/ ^ ; 1^ <h ^ m BE V c c (7) PpI CO m J± M A V 0 1 ^ t f * 

zLtiz^K^. :^'eur\^'i(om^mv^^ s,yif\ziEm 

^zttit^vrcifc^mL^r ^ y^'mnuL^n^zit 
i)^x^^. 't'/'s.:io%. zom/mixit. y^-t^m'f— 
^m\zmn^zf^j^^—ymm^trL^^vxi^^^rc^. 
mmMmYcc(D^m\zmm^tifj:^^x. lEmfxm^fai^ 

[0 0 4 2] :^'E^jY\^-^mn^mvmmt. ±mo:)^ 
^fji^^^j^jimm^^v^^mm&^w^m'^iz. th 

xay-^mM^Wr^h<DX&^o ctiizMLX. 

uiLji^ms:i^^i.^^mm&^w^m^\z}tt. 
mmt^n^D^^^^mz^ «9 t f u:^mnw}mzx 0 

m^-^i'-f ^yifx:fV9^^-'jf)^^r'^^^h(Dx$>^. 

-^Mz^ 0 m^m vmf^omr^mmm^z^rL^^-:^ 

[0 0 4 3] m4\z{t. ^m^^-i ^y^m-^Dh^zi.0 

[0 0 4 4] ±mo:)^of^T}^uxmifiW)mzMmvx 

-tyxTyy-^^mmt^^^n^. z.(D±yxTyy''(o 
ismt^z^o. ^y^'^§i^mt>mmt^^^nx 
y'-^iMt}m^(Di^'i ^ y^ym^'DLtim'^^i^^ti 

TT^^ti^ti^^iz. -\iyxTy':f<DWjmm±'^^^ti 
zimz^o. immi^^t<s:]SMm.m^mmr^'\Ly 

[0 0 4 5] Et5fc:tt. comm^zm^ERP OMm 
m^ntz i^y:f<D^^ i^aziy\::n,-'^ucv(0—m 
mmcoy^ny^7m:^^7^^tix\^^^. mm\zi^^^x. mm 

xm^nrzm'^\ti-D0mmmi^^mf$,v. z.z^zmf& 

tet^i i: -::) T ft U n > CO ^ a 1 fli i30 ^m^^MU 

}iiz^\.^xmf^^ti^. 

[0 0 4 6] IB-^C PUT;:^-^nTV^^CD^i. ^-f^a 

y'^a^y^x^r). "tcD^imMmyoyi^mxmtl^X 
M7T<miZ^-^tlXl^^o AJ[^y^:xAU — ^. xtto 
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'yh.t^t^y^. CPU--CONT«CPUli>hP- 
[0 0 4 7] IH-^FO 1 7^cii.^L.PO4T^$nT0^-5<^ 

tr^. AtH*x}^-hP0 4ti, »f^^-F Colgate JSC 

[0 0 4 8] ±teAm;'7:4?-hP0 2tt. if^fcffiijpg^n 
U^-^if^. e^<D^=Ft^^tJ:0. ^^^9?^ 5? 1^^7 5/3 
>l/i^X^^^::J:OAffi*:^r^75^^^fe*^.ti^c 6lf>yhoD 20 

>xij^m\zfz^o Amt}t--hP0 2<D4~^m%'¥^^t. 
po2o:>^y^m^^zim^n^o ±m4-:><Dmi^^m 

^-]-^mmmuoDEiz^Kfnt)ti^. 
[0 0 4 9] mnoscvfiki^nx<^^^(v\t. mMm%^ 

lai ^mmLTmm(D&mm^^m'^^m]^r^. c 

(Dmmwmmw^iz^D . v-i-i^oypii^y-itcpujc 

T. y^'OT.'r-yPRRUz^yhu-yCONTt^z^ 
[0 0 5 OJ gE^RAMT7K$tlT*.:i^0D«. ^>i^A 

m\zm^^tiu^^:^^. ^<D/iy^-i^izm^m<Dm 
i^^mi-^ntji^^cti^z^^x^^'^miz^n^. Ttj^t> so 
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lElg§^^ Sf*:^^, EPROM<7>«jJjc^M^^Ct>»t> 

[0 0 5 1] U±<^^¥m'ynyi;\t. ^-^irayu^ 

^y-y- C P U ^ 4^^^ > L/tX B U S cfc -::> Tffi,-^Jc:»M ^ 

A^X & t)^#af|i1»«-^j|^ i: ^ COT ^ -5 o 

[0 0 5 2] -(>i^y-:fhmmm^ I NTCtl. »J0j2b 

^{f-^-NM I . I RQ^zm't^mo^^^mmmii^^n'y 

h<DX^^. mrc. ±fE^>5^^yh$ijrfllllIS§I NTC 

izit. n^-)\^hmmm^^o±y hmmBm^^^-^^ 

«-^HALT, RES (0*i±r) ^^^«?ss$n^o * 
fc. ^:Csi:-5&#J0iA^^cDA:J^J»7"t^. tulBAffi;f:?4^ 
-bPO 1 ^£l.ibPO4<5D4^c0V^Tn!6^(0^;^TF^*^fflT 

[0 0 5 3] ±fB<?:)j;ej&l^^yy"(7>^'f J^nn^tfzu 
— 5^fCj^i£^n^E P ROMiCfeC'iTfc. Hijia<:OJ;^^i: 

^>if^. :;^c;0THl/XfgS(Og*«^^bT«fflT^ 

[0 0 6 4] ±iBo^ssfi?^j/j>e>ti?>n^fpffl?a:^«. t 

( 1 ) U 7 \y'i<Oy- ]^&<Dm^]y^MznL'X 

^\^^l^^^mm}£^nr:>^'^\z^nrci^^-'^MziiAV 

X. p^'t^jru'i tmmwji'^izmmi^xmMT^y^- 
mR\B\m^mvxm^ihLmm^im^'r^v-y.At)x 
hm&mmMo s f ET^t^tsmmmmmm^nm 

- i^mmmMnti < c <^ \zmvx. mmuo s 
F ET<z) F ymfjt-^mwmK^Dmmnj^-^xM< 
fj^.^<Dx-mmm&^mMzmm^nm^xmmizm^th 

[0 0 5 5] (2) ±Jfi { 1 ) ir>XT>7^ 

[0 0 5 6] ^y.±^nmm^ot^^nrc:^BM^mmm\z 
mz^^^Mi^mizmrnvfc^^. -4^mmM\tmmmmwmm 
^^n^^cox\tti<. ^(Dmm'^muvfs.^^'^mxm 
^^w^mx^^ctm^^mxhm^. m^^t. mi 

f::^{/^T/t-rTXiHl^*«mL^Tfecjcu, ^(Oi^t>r)\z 

^#Mo s F E TQ 8 coy-- h\z^'^m\zm^<ommm 
iiL^^A^xi&mmj-^Lxi^m^itnit^^K ^^^^ 

-f 5 >^{I^DL*^>y^^1J-^i;pf::t*^t>coXagiO 

Tt>j::<.=>. z.<Dm'^^z}tt. y-y^N 2 3(Dmmt. 
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[0 0 5 7} /^U-fe;i/^^. tm(D^vt^EFROU^ 
EE PROM h^JtJ^J ' U-'^^jV&yuif 

[0 0 5 8] 

iSiSf ^ V-XA:^<^)lti|!iMO S F E T ^^tlffl^tiigU 

^x'M<f^^<Dxm.m.ms.(o-m.m\z^m^tit£.\.^X'i£m 

mil z.<7)^m\z%^KFRou\z$m(bn^i''i s. 
>if%^m^<D~'nmm^^-tm^mx'h^. 
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